The aim of this paper is to describe our single institution experience with extracorporeal shock wave lithotripsy for problematic bile duct stones in the first 37 patients.
Methods

PATIENTS
The series initially comprised 41 patients with problematic bile duct stones, 27 of whom were referred from other hospitals. Three patients could not be positioned for focusing of the stone(s) because of lung tissue in the shock wave path in two, and severe kyphosis in one. In another patient the extracorporeal shock wave lithotripsy treatment had to be discontinued because of severe cardiac arythmia (sinustachycardia). These patients were not further evaluated. Among the remaining 37 patients the bile duct stones were intrahepatic in nine. Previous cholecystectomy had been performed in 24 of the 37 patients. The mean age of the 28 patients (15 men and 13 women) with common duct stones was 82 (range 47-96) years. The mean age of the nine patients (three men and six women) with intrahepatic stones 54 (range 34-74) years. Extracorporeal shock wave lithotripsy treatment was chosen either because the patients were old and frail with a high surgical risk and/or because endoscopic treatment had been unsuccessful or unfeasible. The main indications for treatment were cholangitis (18 cases), retained stones (11 cases), jaundice (five cases) and biliary colic (three cases). The median diameter of the stones was 19 (range 6-40) mm and 18/37 patients had more than one stone (Tables I, II) . No stone was radiologically calcified on plain abdominal ray examination.
Before extracorporeal shock wave lithotripsy, endoscopic sphincterotomy'3 had been performed in all but four patients. Of the latter, three had a hepaticojejunostomy and one a surgical sphincterotomy (Table III) (Table IV).3 The preferred treatment position, which was prone in the HM3 lithotriptor, was achieved in 28 sessions of the total of 45 (Table IV) .
No patient needed general anaesthesia, but all were given a standard intravenous premedication with 75 mg pethidinhydrochloride and 5 mg diazepam. Additional pethidinhydrochloride (25-50 mg) and/or diazepam (5-10 mg) was required at 32 of the 45 extracorporeal shock haematuria. One patient developed severe cardiac arrhythmia after 600 shock waves at 15 kV-setting and treatment had to be discontinued and the patient sent to the cardiac unit. The patient had no previous heart disease and there were no sequelae, but 18 Mechanical lithotripsy using the stone crushing basket frequently fails in large and impacted stones. '9 Another option is surgery, but the risk in these often old and frail patients is high202' and with intrahepatic stones surgery is not even feasible. The new technology of extracorporeal shock wave lithotripsy first used for nephro ureteric stones'13 and later on for gall bladder stones,45 has also proved suitable to reduce the size of bile duct stones. 4 Our 37 patients were divided into two groups: 28 with extrahepatic bile duct (common duct) stones and nine with intrahepatic stones. The patients with common duct stones were older (mean age 82 years), had a larger average stone size and a greater number of stones than the patients with intrahepatic stones (mean age 54 years). Thus, the former group was the most problematic. The larger the stone volume the more energy was required for fragmentation to a suitable size. Therefore, we had less spontaneous clearance rates (32%) and also seven retreatments in the former group, but in the group with intrahepatic stones the spontaneous clearance rate was 56% and no retreatments were needed.
Three patients had a hepatico jejunostomy, two were cleared spontaneously and one was made stone free transhepatically. One patient had rather small stones (5-6 mm) (Figs 1, 2) , but a tight stoma, which posed problems, illustrating that not only stone size but stone size in relation to outlet passage diameter influences success rates.
The five patients with common duct stones in whom treatment failed were old and suffered from senility and motor unrest. Retreatment session would have required general anaesthesia, which was deemed too high a risk. Four were treated with permanent endoscopic endoprostheses to secure the bile flow. This is a reasonable alternative to failed endoscopic therapy and extracorporeal shock wave lithotripsy in bile duct stones. 4 In the group of nine patients with intrahepatic stones, three could not be declared stone free; one was not amenable to radiological check up because of hypersensitivity to the contrast medium and the other two patients had undecisive endoscopic cholangiograms because of difficulty in differentiating air from small fragments in the ducts after spincterotomy. Ultrasound check up was of no value because of the same problem. All poreal shock wave lithotripsy or even replace it in the treatment of problematic bile duct stones. 28 The laser induced shockwave lithotripsy unlike extracorporeal shock wave lithotripsy needs a direct contact of the energy source with the stone(s).
In summary, extracorporeal shock wave lithotripsy appears to be a safe and efficient treatment for bile duct stones. Thus, it is valuable adjunct to standard interventional techniques for removing problematic common and intrahepatic duct stones. It further extends the number of patients with bile duct stones, who can be treated by nonsurgical means. 
